The quality of the smoke produced during the normal combustion of a cigar is largely dependent on the chemical composition of the tobacco. The chemical composition of the tobacco may be influenced by many factors, among which is the fertilizer treatment employed by the grower. In order to obtain the best quality cigar-leaf tobacco, it is essential to recognize the requirements and limitations of the growing plant, to insure the presence of the materials deemed necessary, and to guard against those materials that are not only unnecessary but even harmful, so far as quality production is concerned. The individual effects of a fertilizer treatment, however, may be considerably influenced by many environmental conditions, among which is the inherent fertility of the soil itself. For example, the soil of the experimental tobacco plots at Ephrata, Lancaster County, Pennsylvania is extremely high in calcium and quite low in available potassium. This may not hold true for tobacco soils in other sections of the county; hence the optimum fertilizer treatment for the experimental plots may not hold true for other soils in the county.
In former publications (1, 2) we have recognized the fact that for quality production of tobacco on our experimental plots we must equalize, if possible, the calcium and potassium content of the plants. In 1928 we planned an experiment having this objective.
Plan of the experiment Avoiding the use of lime, but not taking into account those factors which might influence the availability of soil calcium, we planned an experiment making potash the most important variable. Ten plots were used, each one-thirtieth of an acre in area. The crop previously grown on these plots was red clover. Five of the plots received manure, with or without additions of fertilizer. The remainder received individual fertilizer treatments, but no manure. The treatments are given in table I.
At the end of the growing season twenty plants from each plot were aircured. At the end of this period they were dried at room temperature. When dry, the webs of the leaves were ground and kept in sealed receptacles for analysis. The remaining plants were similarly cured; at the end of this period they were fermented for several months. Uniform samples then were taken for analyses, as mentioned above, and a part of the remainder were made into cigars.
Analyses of the samples were made according to methods as described in previous publications (1, 2), with but few modifications. A special effort, however, was made to determine separately the soluble and insoluble portions of the total ash, thus guarding against the possibility of weighing the calcium as the hydrate or carbonate rather than the oxide. There has been a material increase, in most instances, in the soluble ash of the web during fermentation; these differences in percentages cannot be accounted for on the basis of a loss of organic matter during fermentation. If this is correct, then the fermentation of cigar-leaf tobacco has a significance not usually taken into consideration. In order to correctly interpret the data in tables III and IV, however, the total loss of ash constituents and organic matter should be known.
The data in table V show, with one exception, a narrowing of the nitrogen-carbon ratio in the fermentation process. They further show that there must have been a relatively small amount of nitrogen lost during the fer-mentation process. It must be remembered, however, that the fermentation was not sufficiently prolonged to insure the best quality of tobacco. The carbon content of the cured and fermented samples is, on the whole,. quite uniform. Table VI shows that cigars made from the tobacco of plot A-5 were inferior to the others. On the whole, however, the smoking tests were unsatisfactory. We believe that the lack of sufficient fermentation and aging were of overshadowing importance. All cigars tested showed a relatively high chlorophyll content.* In order to study the effect of fertilizer treatments on tobacco by the score-card system employed, it is desirable that the tobacco be fermented and aged for a much longer period of time before being made into cigars for testing.
Conclusions The results of these investigations appear to warrant the following conclusions:
1. The fertilizer treatments employed did not materially alter the ratio of potassium to calcium in the cured leaves.
2. Increasing the quantity of sulphate of potash in the fertilizer treatments does not result in increasing the quantity of sulphur in the leaves.
3. During the process of fermentation there is an apparent increase of soluble ash constituents in the leaves.
4. There is a narrowing of the nitrogen-carbon ratio during fermentation, but very little, if any, loss of nitrogen.
5. The effect of the fertilizer treatment on the burning qualities of the cigars made from the differently treated tobaccos, is overshadowed by insufficient fermentation and aging. Qualitative tests of these cigars showed a relatively high concentration of chlorophyll, which is not only undesirable itself, but also indicates insufficient fermentation. 
